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PURPOSE: To embody a counter substrate for a liquid crystal 
device capable of relieving the accuracy with regard to the 
incident angle of a luminous flux for irradiation and projecting 
images with good light utilization efficiency. 
CONSTITUTION: This counter substrate holds a liquid crystal 
layer 205 together with a TFT substrate 201 and is disposed on 
a photoirradiation side. The counter substrate is constituted by 
superposing and integrating a microlens array substrate 202 
formed with an array of microlenses on its one surface and a 
plane substrate 203 by positioning the surface formed with the 
microlens array on the inner side. The microlens array consists 
of the array arrangement of the same condenser microlenses. 
The distance from the microlens array forming surface to the 
surface on the liquid crystal layer side is approximately equal to 
the focal length of the microlenses and is below 10 times the 
pitch of the pixels in the liquid crystal device. Spacer parts to 
maintain the spacing between both substrates at a size above 
the height of the individual microlenses in the microlens array 

are formed on the surface on the side facing the other substrate which is either of the 
substrate 202 and the plane substrate 230 outside the effective range of the microlens 
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microlens array 
array. 
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[^?Fif*©*BB] 

[if**l ] ta/n^x^^-Cffli^nsifir^ 
■fXCfcWt, TFTaSfcfcfcCJftfiJISS&ftU Jt 

miit^w x s<i^oiust:*r/i5-f sv>f * d u 

±3BV>r * DI/>X7l"ftt*«ffl©H-©V^ ^ D u 

^xcoTU'fEweftt), ±s3v-r^Di/>X7'U"fff^ 10 

±ISv^ £ n u >X7 u MiJiWfflStE©^ *>© 
£ ±13 v >f £ n u > X7 V -i ii 2> m * ©"^ 4 t> o U 

[if** 2 ] if** 1 K*©*«5W Xfl!<D*rfq|»S 

ca:iMHf*\ ji>fc<fc*i«±©iwmi*#-i-*£i:* 

s«a^w xffl©^[Ris«. 
[if** 3] if** 1 *fcB:2ia«©*a5VwxJ8© 

v-r >? d u >X7 H" ©*sSMEHrt£43tt 5?-f * n U 

>x©#*a#»«m©s5#£> a*©p"9*x^— 
sfaa^w xffl©*fiRisffio 

[if** 4] W«JHl*fctt2*fctt3ia«©«l»f f ^ 

^Xffl©*f|q]S«£:fcV^ 

x -r-f ^Du>X7 , U'f»RtjBjEaisnT 

l> 5 Z t t r 5 t&Rr* U X ffl©*fftS«. 
[II** 5 1 If** 2 * fctt 3 £&tt 4 ^©MUt^ 
* x«©ttiMfrKC:fcy_.^ 

rt»x^— vi'^Di/>XTUi'*«tcjKfig^ 
tix ^ 5 c: i: sax t r z mghT> u x m ©Hirsts. 

[if**6] if**l$fett2Sfc(i3Sfett4$fett 40 
5iS«©> fcasWXfflOttiqJWRC*^"^ 
5FfflJp«*«*JIJi©«t:E(i*n*ci:*wai:r«* 

afw xjeownatK. 

[if**7] if**iSfc(i2St(i3Sfett4*fc{i 
5 £ fc tt 6 WRtOftLOrJ U X ffl © ft|q|Stf££ V > T, 
■e-r^nw-zXTU-fattEk^BafctitCMtCx 3t^©@ 

[if** 8 ] if** i & v> b 7 ©fijt© i ocie*** 

fei«il5^WXffl©*tlq]gffii:, TFTSffitKiDM 50 
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an l t a 5 xd y i * 9 - m ©?*a^ w 

Xc 

[if** 9] !f**8t3«©$ii7^Wxt::}3i,>Tv 

H& £g^-f5 tzlbOR, G, BM@t(D{ZM(Dt> 
©fc«5*-ra *»©"?** ci:£W*fcTS*fl7Ds;:E 

[»HI!©»lffl*8Mia3 
[0 0 0 1] 

[sai±©wffl»»3 c©*w!uu rsnxn^x^*- 

[0 0 0 2] 

tfi6*©tt«3 ffl»JttC*©»»tt«i:««tt2BfcfcM 
0 • *3H7f*S*aBHJlS©2*7cEJ>JCii(«l**^U 

c:©nMM:3Mi*jHWu aa3fcftx^';->±tae 

[0 0 0 3] ±IBttaDD*£ 2 &7cE?iJ bfe i^St^ 
-fXj i:bT&<*fl<3ft;fc TTFT-LCD (Thin Fil 
m Transistor Liquid Crystal Debyce) j lix &Vt?fta 

[0 0 0 4] 1 *f©S*£©-7j li TTFTSSj fci»tt 

SEPiQ"^"5fe46©T F T (Thin Film Transistor) ^ 

ZtzSb<DJ\Z7'( VASBfiK^ntV^So -e©^M, C© 
TFT««{C*^^T^i^ TFTfcMX5-r >©«J«*n 
*^gi5^*s rgs/j^npj i:bT2&7t;i$fc:E?!]U fl 
❖ ©PBP*s rnjjRj CTOtS. 
[0 0 0 5] TFTIRfttl^OHStt r^[Sja«j 

knftfn* »iRi»«©«a«c»rs«©actt, tf 

TC*rt-*i8W*»|qi«»ii:s TFT^u?^ >ir 
»LTJHI*3fclll*a3fcr*^5y^vh'Jy^Xji (± 

[0 0 0 6] ~©<fco£. TFT-LCD(Z^5^^■r^ — 
o©iljRa:TFT-?>MX7'f >«?C<t 5y6©2S5Sb*v^ 
SB^-tx lfl□^i:* l e.^t>^ 5SPS15©ffl«ttlifflm©f!l 
^•Cffl^©— aiT-fe5o ZCDtztb, TFT-LCDt? 
fT3tt**J(M*bfc»-&s ffl*©10R»fc!)"ex IBPgPS 

aa-p *s©ttAJt*© 3 o%s«i:'j^<» ^©fjffl 

[0007] cn4asj#-r?)fci*fc:^ tft-lcdcz 
*{tS<l^©il^t:MJi&bTvi'^DU>XSiS;(t, S 
■^-f ^DU>XCJ:!)3tft»Ji£;"<-4«JR©IBPaB (X^ 
•y*vH;«y*X©Wp«) CSUfe-T* iott S d i: 
*s*n?>nTV>s. c©«t^t:-r5i:> jttWfflJft**** 

[0008] b*>b&#eK A»&jte*jffla**f»*fc 

tolCfis TFT-LCDlC,HB^-rS)tm©TFT-LC 
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[0 0 0 9] BP*., JB«3tJfttt^aSt60«i»6Jffl*f* 

*ou>XCJ:SfMfi{ft«H\ -t©#M±a»&' r f • t 
anA0j EWrftSCfct&a. 
[0010]{5£> f = 1 mmiU A0<<l£bT 

^W*K*Hj3IB*©*S£ft0!a.tt2 O/zmfctS 

b£-5. JfcW&Ktfl 0/imfn5AM^^ : Afitt 
1/I 0 05y7i'f6 9, £IEfcAt^(il O^- 
[0 0 11] lBHK&fc »3©B*£*f-f 5§flPS& 

f £*tb rf/ujutry^-j AM^WS^ MPgetli 
9&£ftS#©i&&AI*&A s *t<:&!K 3fc*Jffl»*tt 

1/>X©£IU68§« : f <-TS^i:lC«t t>^6*Jffl^& 
[0 0 13] 

U J; -5 fcTS BUM c©»«a:.t»L&* 

«ffl»*A<, mws«-c*4if«*«fl5 s ''W^©a 

«*aWi:-rs (IS^I18, 9) o 

[0014] c.©aMf©»j©sttfck ±iaf**5 s /t-f * 
©«jficfflv^ swiiT'^'f ^ffl©»iRi«R©a«c & s 

(IS*iH 1 ~ 7 ) . 
[0 0 1 5] 

[HH*)!«ftrsfci&©*a] c©*«H© r *ll5*>W 
SMI^W^Cfc^T, TFTatKt«t:«JIJi*ftl* 

(M*4ll) • 

[0 0 16] rv^nu^XTU-fSSj li, Mffl 
©|H]— ©v-r z a u yx<DT is -i m.m%KmzBffi£ti 




(3) #§l¥8 - 3 2 8 0 0 2 

4 

[0017] rsps^tSj tt % /J>7fe < fctf-fflj&"Fa"C 

[ooi8] ttfitf&tiu *©— ^offitfttaJBcsE-r 

b<, C©tt£Etttt. ttft^W^C^ttSBDJROt: 

10 y^© 1 0{gJiTFT'&S. 

[0 0 19] ±fl8fflUjH§«& £SWuO*©Ttt«fc< 

r*«*r*»©H*T*cj: t)*»sn&3te*ig(ij r-a 

t>£tltz&CDX-$>Z<, 

[0 0 2 0] ^DU>X7U-f Sffi*5 e tU f ¥fflS« 
©dt>©— 7?©x ffe;£©at££*flp]-r3<Il©B£(±> 

r iffiSlfi©HPR5£ v-f * d u > XT u -f K&l* S<1^© 
v-f ^nu>X©^5^i:|B]bi»s t» b < J±-tnJil±©SS 
Sfcfito*"*— itgBj #x v-f{'ni/>X71/-f©#)» 

20 [0 0 2 1] 7^nuyX7U-fffl r ti8lIij t 

sus-rniix TFT-LCD{ci?{tsiaiR©7'i/'f @a?u 

»K TFT-LCD©^?*SEHi:*ff5f-S. 
[0 0 2 2] C©#2MSHP l 3£:fcV , >-T. <l*©V-f*D 

tt, v-f ^PU>X©*«#»«W©jl^i:N ffl*©v 
30 >Xffi£©m©*K#£rfM0l>flU*K: <t 9 

[0 0 2 3] v-f i70l/>X71/-fS«J:¥iSffii:0 
fct> ±I3X^--tf-gBS:, ±ffi#aM6H*55±fcHlt"*-S 

iiatst-r-HsnssH (jut, rtffla»miJ:i**) 

«fc**L'CH**3n*.fc'5 t LtiiOtf, TFT-L 
CD©«J»xSC*iW*JIWDa©BCs ±Ert«3SHIIC 
ffiftjWME-TSJiS&SkWitt* ±I3X^— y-(BC r l 

I3ESH13J:5 tjlj tj; *) ft.® r>\z bT, 

5!lS©fig©ffiiS.A s ^»^tT^t)n5 crs©i)*Av^ 

[0 0 2 4] fib, ±13 r ?U ©**#4«**-r*5 

fc, ±i3Siixet*3^5?5t^©^cz5t?fffi* s rtSPsra 

ClAfCLS^. ±13 r lW±©WWj I*, ±I3?L© 
50 [0 0 2 5] r^^—tj-gpj (i N _t!3©$[K #$MeB^ 




5 

SW&st-og&fl-j t, x^— tJ-SBfciaibi^tcffM-f 5C 

[0 0 2 6] 1 £ fctt 2 *fctt 3 E*©*fi5*>* 

4) o 

[0 0 2 7] $fe> ±i3if*iB2Sfe{i3Sfe(i4I3« 
©**5W*ffl©Wfa**K#^TM: i"(*)g5^^-+>- 
S5ft, ?-f^Dl/>X7l"fSKMt5j Ci:* 5 ^ 
(lt#S5) . 

[0 0 2 8] HPt>, X^— 1t^©&ftff2J§K-rS*§£\ X 
^-■ySSttv -f * n u >X7 u -f S^SOfflSC^Bg bT i> 

[0029] x^— 9-§si:«&©i*)gBx^— »■* 

cft&i*3?ft¥ffl^©«C«*J***;:i:*>"eS» X^ 

--tf-g&^rtgBx^-ith * p u >X7* u-r * 

IgKflM bT •& «£ <^©-?2& 5 „ 

[o o 3 o] *fisa««ti:±je©«i< n ?-f^nuvx7 
u *K i: ¥B«E i: ft *fa* fc* T -f«b u T * 
ft5#, TFT^fcfcfcC*iM*««rC*bTa\ 

-£*>«fc^b (COH^Ctt. flMMeJfcttTBWROfl* 
e,JHW*ii*ifct:a4) . r ¥B¥t£#MflJl© 

[0 0 3 1] C©it^ia6I3«E©*B^©»^(±, JH» 
JteJRttv-f >DU yX7 U -f g*g©¥S&B*» 6 HMtS 
v-f ^ni/>XCi»3mJt$^ ¥BS«ftj&Sb 

T¥BaMS©ft#©BKSc»c*ifc-r * c a • 

[0 0 3 2] ±I3tt#m~ 6 ©£&©*> ©£I2!E©i* 
A7 s '<'T*J9©ttrtlSK££!^'C* 7-fi'OV>X7l/ 
-fStSfc^FBSfci:©!^ rflfj£©JBft*ftJ*"3»ii! 
felKKj fttKtr (W*«7) . 

[0 0 3 3] ig#iS8fe«© r«fif/WXj tt, ±13 
tt#q| l ~7 ©<ii£© l o£J3*£ JxfcJMlTW Xffl 
©**lfia*«J:» TFTWRkCJ;D*«»ft«KfL"C« 

eEsns. ccis&fftiif^wxtti&fs^ ^estum 

TZtz&XDR, G, BMIfc©ffi&©*>©ft&^'i" £•&© 
hbTffiffl-TSdh^T-tS (It«fl9) . 
[0 0 3 4]fiP^., »*I8B*i8itIr/W7tt, d 

ftft 3 ilE^s •£©{!*£ -fctK R, G, B®jf£ft«^ 
r S d £ £ <fc 5 iSffl*7-7D y x * * -ffi©®^*^ 

^«ft*MW* 

[0 0 3 5] 

[fMH 0lt:c©*W© fiftils^WXj ©«tSHft 

75 "fo 
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[0 0 3 6] W-f - 2 0 1 l±T F T*«s 2 0 

2liY-fi'Dl/>X7U'fSS, 203I±¥B1 

is> o 5»±i&njf ft*vf. 

[0037] TFTSfi201 ©r&HJf 2 0 5 tig"*-* 
ffldffliStrtt, 4H*ftK»r3fc«>©TFT2 0 1 At 

(s^^n-r) tmmm,mm2 o 1 bjwkj* 

TFT 2 0 1 A*J:lfM^7-f ^©IB^aWWJi 

JK©§fiPS&C&-=>t^£. 
[0 0 3 8] TFT*K2 0 1 fc#CiMWi2 0 5ft* 
10 JST 5¥B»«2 0 3tt2M«:¥fT¥®ffif$) 0> ifoH 
Jf 2 0 5lCgEl _ *fl!l©®t:ttSitffl©7'7y^v h U y 
*X2 0 4fc, H^Sfrfc^aWMBtfl TOtCi t)« 

[0 0 3 9] ?-fi'nb>X7WSS2 0 2!:li, ¥ 
BM2 0 3CB-f S{B9©HCv.< ^DU>Xffl7V-f 
gS^J^JfM^tVCViS (B*£s Cl©i2l©Wiv Ib^iS 
6K*©*ttfS*«©09fcfc-3"O^3) . v-f^ni/i/X 
7V-fM2 0 2 £¥BSffi2 0 3 fcttfcilT^WX© 
r *f[ql£l6j ftSlJER't" So 
20 [0 0 4 0] @1 CttfriTUU flHWJtJfttt""?-^ ?oi/> 
X71/-f£R2 0 2©¥att1H*»&A»U <H*©^-< 

* d u >xtcAWbt)t«i±t^^nooX7 * 

h'Jv*X2 0 4 ©IBP ft iliS bs rftilJf 2 0 5 ftSii 

u tfts«2 o lK^w-sgspasftjaa-rs. 

[0 0 4 1] v^^DU>X7l/-f«S2 0 2*5«fcU t3 F 
HS«2 0 3©»S(is #|Sff»6«ffc©akiSfc:feW-* 
iffilxSt 7^ ^nu>X71/'fSfi2 0 2 t¥BS 
tE2 0 3fc#fW§b#0«fc-5£s 

30 aWtfM»3a:<fiJffl"C*«. 

[0 0 4 2] 7^^DU>X7l"fSi2 0 2C^I?5 
i7DU>X7'H , ffMB* i e> 5 i z ®affi2 0 3 S"C© 

net, #i«9cfflsm'CfeA^Ljiffljrc*>A<, 

lis 3t^tfl«jJl*f*ft*'r5»l©«tKftlBt:flW/"Ct>A 

[0 0 4 3] 7-f^Dl/>X71/^ifi2 0 2i:fil 
«2 0 3 ttt»^C J: D— »ftl*n*. r S5^©^iN-J 

40 {±s axsT»a*n*Jinji(awcitiL»i»»"e»n 

[0 0 4 4] ^(Ria«©MflJl©ffl!l©@{-N *x 

^iT•l!^^^taft^s-rJs^'^±^ v-r »Di/>xru-faKR2 

0 2 i:¥BS«2 0 3 i:©^teK£Jf t-f 5*>S'J©*f*4 
ftfttrCfc^WSbv^ ±32 r Hj ft ffiiMi 

i±, ^mac^^rtspcsaft^-rafcfe© r ?Lj 4* 

^^tlSiatC, X^-tfgBJCBjlfBftJ&fifc-f 5o 
[0 0 4 5] ^ U U>X7U-f MlCM$n?i'7 
ODI/ >X©g-^Jf$tts U >XfflJKtt»tt3te©*lffl» 

50 *tf±*r*J:Sfc«fil*«jfc:fc**na. 
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[0 0 4-6] £©*$£, co»WK:*v^t r*f|nj« 
-f xKisttSiffiJK©^?-© 1 otefiTFj i:-f2>£££ 

[0 0 4 7] 

[0 0 4 8] HflE^J 1 

[0 0 4 9] V-Y *Dl/>X7'l"fSffi3 0 0f±, ■€© 
frIK«*ffl© 1 ?'f*nv>X3 0 2©7 , W#ffJfifc£ 
ft, ^©v-f ^pu>XTU-f©ffJJSg^fvfe©i:I^^H 
T\ v-T^Di/VXTU-f ©*r$MEffl^^ v-f^ni/ 
>X3 0 2 iilRJDS^ : hSifof;^- !rffl3 0 3tf 

[0 0 5 0] 03l±, v^f^Pl/>X7H'S*3 0 0 

©tftB^ia^spffliafitit^L/Tv^o v^nuyxsis 

3 0 0li, tS^lRl (***lfiH) #3 2. 5mm, JK3Tiq| 
#2 1 . 8mm05^iBttO^-f U i»^X^ft (S$T 
$: nd=l. 4 7 4) T-«D, 0 3tl^3 5 OT-^ 
1" r#8M6H (Hi^fql : 2 3. 6 6 6 4 mm, W5fa : 
1 3. 4 0 0 2 mm) j £fct±t3©fc*i 5 * a U > 
X© 7" U -f EW **»J** ^ * . 

[0 0 5 U #»I6H3 5 0^t«Jifi*n&^— *« ' 
3 0 3tt» 2o©L*JBtt*ttL"C#»«H3 5 0*H 30 
«r5J:aC»J«*tU €®Ililmmffc5. X^- 
tf»3 0 3#»J&*ftTV*tt^fiMH:tt» 
v- * 3 6 3 , 364 (^PfflS«i:©gE^©^t:titS^ 

[0 0 5 2] X^--*6&3 0 3©2o©L3^#©i£& 
-f?>gl5#©B§lH©*£;* :SI410~»1 0/zm£tt£ 
$nS. £©»M©*.#S : Slis X "*—*«©*# : 
h ££ittW)C38j£;*ft5. 

[0053] ?oi/>X7 i/-fa*fi3 o o#3p®a 

i6fc-&fc£ftS£, X^-17§53 0 2©F*J<ll!l©SB# 40 
(itjiartSPSH) i±> ±BI«M0»fl , -e r a« : s • h 
©?Lj C J: Dfl.»fcSI-r BW«©:*:tS : 

sti, ±13®* : s • h#, iwaaisc»»srt«fflJ 

tt, H3C*li , 4III-Iirir®©tt»*«3SW^^"C 

[0 0 5 4] H4 CfcWC, tt»T3%fje^}Ktt2 0 4 
Att, *»5WX© r iffl^j fcfcS^y^MJ'V 
**2 0 4 (Hi) ©Md*^l/tv»S. 50 
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[0 0 5 5] B8P 2 0 4Att, 04t8t .fcoC^i&tt 
Cffi?U£ft, «^[SJti : 1 5. WSfato: 1 

5. 0/zm?-, BilSKiyf-tifll^FRltat* 2 3 . 7 a 
m, «J#lPlCSfct 3 0 . 4Mm«5. 

[0 0 5 6] B4C*U5OT3 0 2 A^f«ft6ft 
J&J&tt© 1 ffi© * * n u > X * JBflM- 5 «* 

T?»5. ffl^©«*6ft»»tt©»J«3 0 2A1±, 
7?[pI©]M^HSgSS : 3 3 . 4>um, JS¥-#i£©te : 3 
0. 4/zm"?fe5o 

[0057] *m±83«*6ft»jBtt©jBtt-*»TraEtt, 

[0058] ?-f^Dl/>X3 0 2CDl/ VXfflOittfcUfc 
ttfcbTfct, H5 JCTiVf <fc-5tc, ±i3«J*6*i?»S© 
&*£3 0 2 AC^ttSS-iafr'a 1 AtmrtiHCfeaflfctt© 

[0 0 5 9] v-f *ni/>X3 0 2HU ±S3flSRff£l*3 
0 2 B©&M#ftt;:^'£^B§Si££§W , T- 9 0 am 
i:U U>XH©ffi»MMI«±EfllF , MM*3 0 2B©« 
W^lRlCftt^T- 4 6 . 9 7#m, &M#|q]tCSt^T- 
4 2.6 6/imi: Ufeo 

[0 0 6 0] i©io4l//'XSMS^'f 
>X7U-ftt, ftSWS- 1 9 4 5 0 2^ISKI^©^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] This invention relates to the "opposite substrate" the "liquid crystal device" for liquid crystal 

projectors, and for liquid crystal devices. 

[0002] 

[Prior art] A picture image is displayed on the two-dimensional array of a liquid crystal pixel which can control and realize 
the transparency status and cut off state of light individually, the flux of light is irradiated at this picture image, and the "liquid 
crystal projector" which displays a picture image is known by carrying out projection image formation of the transmitted light 
on the screen. 

[0003] "TFT-LCD (Thin Film Transistor Liquid Crystal Debyce)" well known as a "liquid crystal device" which carried out 
two-dimensional array of the above-mentioned liquid crystal pixel serves as the configuration of having ****ed the thin liquid 
crystal layer by one pair of transparent substrates. 

[0004] One side of one pair of substrates is called "TFT substrate", according to a pixel array, array formation of the TFT 
(Thin Film Transistor) for impressing the drive electric field over liquid crystal is carried out, and the bus line for driving 
these TFT is formed in the field of the side which touches a liquid crystal layer. Consequently, in this TFT substrate, the 
fraction in which TFT and a bus line are not formed arranges two-dimensional as "minute opening", and each opening 
corresponds to a "pixel." 

[0005] The substrate of the direction which is not TFT substrate is called "opposite substrate", and the transparent 
counterelectrode layer to TFT, the black matrix layer (the array of opening according to opening corresponding to the 
above-mentioned pixel is formed) which shades the irradiation flux of light to TFT or a bus line are formed in the field of the 
side which touches the liquid crystal layer of an opposite substrate. 

[0006] Thus, in TFT-LCD, one pixel consists of a fraction which light penetrates neither by TFT nor the bus line, and 
opening, and the area of opening is a part with an allocation area of 1 pixel. For this reason, when the parallel flux of light is 
irradiated at TFT-LCD, it is as small as about 30% of an incident light that opening can be penetrated, and the use luminous 
efficacy of light is bad [ a thing ] per each pixel. 

[0007] It is known that it will be made to condense to opening (opening of a black matrix) of a pixel for improving this which 
prepares a micro lens in TFT-LCD corresponding to each pixel, and corresponds light by each micro lens. If it does in this 
way, optical use luminous efficacy can be raised effectively. 

[0008] However, if the incident angle to TFT-LCD of the flux of light which irradiates TFT-LCD is not adjusted to incident 
angle :0 in a very high precision in order to acquire good optical use luminous efficacy, there is no rose. 
[0009] That is, although the irradiation flux of light is irradiated from an opposite substrate side, the thickness of an opposite 
substrate is usually 1.1mm, and even if it forms a micro lens in the optical incidence side face of the opposite substrate [ itself 
], the focal distanced needs a part for the thickness of an abbreviation opposite substrate. Then, when the incident angle of 
incoming beams changes only in deltatheta, as for the condensing position by the micro lens, only "fandtandeltatheta" will 
shift from on the optical axis. 

[0010] As deltatheta«l if [ it is referred to as f-= 1mm, and ] tandeltatheta=deltatheta, the error of a condensing position 
serves as deltathetamm to errondeltatheta (radian) of an incident angle. If the size of the pixel in a liquid crystal device is set 
to 20 micrometers, for example the 10 micrometers of the above-mentioned condensing positions will shift, it will be 
intercepted by the black matrix 50% of the light which condensed with much trouble. Incident angle error: deltatheta from 
which 10 micrometers of condensing positions shift is 1/100 rad, and it is necessary to set up a proper incident angle in the 
precision of order for 10 seconds. 

[001 1] Moreover, if the ratio of opening area to the area per pixel is fixed, the oblique-incidence angle of the light with which 
"f / pixel pitch" is incorporated for the parvus by opening to focal distanced of a micro lens will become large, and optical use 
luminous efficacy will improve. 

[0012] It will become impossible therefore, to realize the mechanical strength needed for an opposite substrate, if making f 
small means to make the opposite substrate itself thin and it makes an opposite substrate thin, when carrying out the array 
array of the micro lens on the front face of an opposite substrate, although optical use luminous efficacy can be raised by 
making focal distanced of a micro lens small even if a pixel pitch is fixed. 
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[0013] 

[Object of the Invention] precision [ as opposed to / in / a liquid crystal projector / this invention is made in view of the 

situation mentioned above, and ] the incident angle of the irradiation flux of light / — easing - optical use - it is efficient and 

aims at offer of the new liquid crystal device which can carry out picture image projection (claims 8 and 9) 

[0014] Another purpose of this invention is in offer of the opposite substrate for liquid crystal devices used for a manufacture 

of the above-mentioned liquid crystal device (claims 1-7). 

[0015] 

[The means for solving a technical problem] In the liquid crystal device used for a liquid crystal projector, "the opposite 
substrate for liquid crystal devices" of this invention ****s a liquid crystal layer with TFT substrate, it is the opposite 
substrate arranged at an optical irradiation side, and unifies a micro-lens array substrate and a flat-surface substrate in piles, 
and is constituted (claim 1). 

[0016] A "micro-lens array substrate" is a transparent substrate formed in one side in the array array of the same micro lens 
for condensing, and each of a micro lens corresponds to each pixel in a liquid crystal device. And in superposition by the 
flat-surface substrate, the field in which the micro-lens array was formed is carried out inside. 

[0017] At least one side is the transparent substrate which is a flat surface, and a "flat-surface substrate" is piled up with a 
micro-lens array substrate, and is unified. 

[0018] Although an opposite substrate becomes the side to which the field of one of these touches a liquid crystal layer, this 
focal distance with which the distance from a micro-lens array forming face to the field by the side of a liquid crystal layer 
spreads abbreviation etc. on the focal distance of a micro lens is 10 or less times of the pitch of a pixel in a liquid crystal 
device. 

[0019] The above-mentioned focal distance is expressed with "the optical path converted by the refractive indexes, such as a 
substrate material," instead of a thing in air. 

[0020] "The spacer section which is the same as that of the height of each micro lens in a micro-lens array, or maintains the 

spacing of both substrates at the height beyond it" is formed in the field of the side which counters one substrate of another 

side of a micro-lens array substrate and the flat-surface substrates out of the scope of a micro-lens array. 

[0021] The "scope" of a micro-lens array is a two-dimensional field which the array array of the micro lens is carried out, and 

achieves the optical operation as a micro-lens array, and is a field where the micro-lens array corresponding to the array array 

of a pixel in TFT-LCD exists if another word is carried out, and it corresponds with the scope of TFT-LCD. 

[0022] The post is taken in this scope at each micro lens, and the field with the optical operation as a micro lens is called 

"beam-of-light effective field", therefore the "scope" is constituted by the field outside a beam-of-light effective field between 

a set of the beam-of-light effective field of a micro lens, and each micro lenses of both. 

[0023] In unifying both substrates, using the opening fraction between a micro-lens array substrate and a flat-surface substrate 
as a vacuum layer When the above-mentioned spacer section is formed so that the above-mentioned scope may be surrounded 
completely, and both substrates are unified, Although the space (it is hereafter called internal space) surrounded by the spacer 
section and both substrates may be made to be shut to the exterior When air exists in the above-mentioned internal space in 
the case of heat treatment in the manufacturing process of TFT-LCD By establishing "one or more openings" in the 
above-mentioned spacer section, it is good that the deaeration in the case of heat treatment is made to be performed good as 
the above-mentioned internal space passes to the exterior by the "hole" by the above-mentioned opening (claim 2). 
[0024] However, if the size of the above "a hole" is too large, a penetrant remover will trespass upon internal space in the 
case of washing in the above-mentioned manufacturing process, the above "one or more openings" - the above - although 
the size of a hole is sufficient size for a deaeration, a penetrant remover is the size which cannot trespass upon internal space 
with the surface tension 

[0025] Although the "spacer section" is formed out of a scope like the above, it can form two or more internal spacers in "the 
fraction outside the beam-of-light effective field of the micro lens within a scope" with the spacer section at the same height as 
the spacer section (claim 3). 

[0026] "The spacer section can be formed in a micro-lens array substrate" in the opposite substrate the claims 1 or 2 or for 
liquid crystal devices given in three (claim 4). 

[0027] Moreover, what "the internal spacer section is formed in a micro-lens array substrate for" in the opposite substrate the 
above-mentioned claims 2 or 3 or for liquid crystal devices given in four is made (claim 5). 

[0028] That is, when forming only the spacer section, the spacer section may be formed in a micro-lens array substrate side, 
and may be formed in a flat-surface substrate side. 

[0029] Moreover, when forming the spacer section and two or more internal spacers, these one side can be formed in a 
micro-lens array substrate, another side may be formed in a flat-surface substrate, both these can also be formed in a 
flat-surface substrate side, and both the spacer section and an internal spacer may be formed in a micro-lens array substrate. 
[0030] Although an opposite substrate piles up a micro-lens array substrate and a flat-surface substrate, unifies and is formed 
like the above It is good as for how "to arrange a flat-surface plate at a liquid crystal layer side" conversely by facing on both 
sides of a liquid crystal layer with TFT substrate, and a micro-lens array substrate being made to become a liquid crystal layer 
side (in this case, the irradiation flux of light will be irradiated from a flat-surface substrate side) (claim 6). 
[003 1] It irradiates from the field where a micro-lens array substrate is flat, and is condensed by the micro lens, and in 
invention of this claim 6 publication, the irradiation flux of light will penetrate a flat-surface substrate, and will condense in it, 
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in the field of another side of a flat-surface substrate at near. 

[0032] In the opposite substrate for the liquid crystal devices of a publication, "the transparent medium with a predetermined 
refractive index" can be inserted into the arbitrary things of the above-mentioned claims 1-6 between a micro-lens array 
substrate and a flat-surface substrate (claim 7). 

[0033] The "liquid crystal device" of claim 8 publication ****s a liquid crystal layer by the opposite substrate and TFT 
substrate for the liquid crystal devices indicated by arbitrary one of the above-mentioned claims 1-7, and is constituted. As 
well as such a liquid crystal device, although it can also be used for monochrome image display, it can be used as what 
displays the arbitrary things of R for displaying a color picture, G, and B picture image (claim 9). 

[0034] That is, the liquid crystal device of claim 8 publication can constitute the image display means for liquid crystal color 

projectors by displaying R, G, and B picture image by the each, using this three pieces. 

[0035] 

[Operation] The conceptual diagram of the "liquid crystal device" of this invention is shown in drawing 1 . 

[0036] In TFT substrate and the sign 202, a micro-lens array substrate and the sign 203 show a flat-surface substrate, and a 

sign 205 shows [ the inside of drawing, and the sign 201 ] a liquid crystal layer. 

[0037] TFT201A for driving each pixel, a bus line (not shown), and transparent-electrode layer 201B are formed in the field 
of the side which touches the liquid crystal layer 205 of the TFT substrate 201, and between TFT201A and bus lines has 
become opening of a transparent-electrode layer. 

[0038] The flat-surface substrate 203 which ****s the liquid crystal layer 205 with the TFT substrate 201 is a transparent 
plane-parallel plate, and the black matrix 204 for shading and the transparent electrode which is not illustrated are formed in 
the field of the side which touches the liquid crystal layer 205 of ITO. 

[0039] The array array of a micro lens is formed in the near field which faces the flat-surface substrate 203 at the micro-lens 
array substrate 202 (incidentally the example of this drawing is the example of the opposite substrate of claim 6 publication). 
The micro-lens array substrate 202 and the flat-surface substrate 203 constitute the "opposite substrate" of a liquid crystal 
device. 

[0040] In drawing 1 , opening of the black matrix 204 is passed, carrying out incidence of the irradiation flux of light from the 
flat field of the micro-lens array substrate 202, carrying out incidence to each micro lens, and being condensed on an optical 
axis, the liquid crystal layer 205 is penetrated and opening in the TFT substrate 201 is passed. 

[0041] The quality of the material of the micro-lens array substrate 202 and the flat-surface substrate 203 can be especially 
used without a limit, if it is the material with which this condition is filled, although a coefficient of thermal expansion carries 
out, and is in abbreviation etc. and things are required so that the micro-lens array substrate 202 and the flat-surface substrate 
203 may not exfoliate at the heat treatment process in the back process of an opposite substrate manufacture. 
[0042] In between from the micro-lens array forming face in the micro-lens array substrate 202 to the flat-surface substrate 
203, you may also insert in between another medium which an air space is optically sufficient, and a vacuum layer is 
sufficient as, or has an optical refractive index. The distance during the above is theoretically decided by the optical design to 
distance:0micrometer to several micrometers, or several 10 micrometers, when a micro-lens array forming face and a 
flat-surface substrate touch. 

[0043] The micro-lens array substrate 202 and the flat-surface substrate 203 are unified by junction. If "the material of a 
junction" is a material which can bear the heating temperature processed at a back process, there is especially no limit. 
[0044] Moreover, when heat-treating at a back process to the field by the side of the liquid crystal layer of an opposite 
substrate, it is desirable to consider as a vacuum layer or to insert another material between the micro-lens array substrate 202 
and the flat-surface substrate 203. When making the above "between" into an air space, an opening is formed in the spacer 
section so that the "hole" for degassing internal air in the case of heat treatment may be formed. 

[0045] The path of the micro lens formed in a micro-lens array substrate, a configuration, a lens side configuration, etc. are 
geometrically determined that the use luminous efficacy of light will go up. 

[0046] In this invention thus, an "opposite substrate'" When the field in which the micro-lens array was formed is located in 
the "inside" in superposition of both substrates, being constituted by a micro-lens array substrate and the flat-surface 
substrate, and securing a required mechanical strength by these both junction The relief of precision and the enhancement in 
optical use luminous efficacy to the incident angle of the irradiation flux of light are attained by being able to make small 
effectively distance between a micro-lens array forming face and a liquid crystal layer, and making this distance into "10 or 
less times of the pitch of a pixel in a liquid crystal device." 
[0047] 

[Example] Hereafter, a concrete example is explained. 

[0048] Example 1 drawing 2 shows one example of a micro-lens array substrate. 

[0049] The micro-lens array substrate 300 is the same field as the array of the micro lens 302 for condensing having been 
formed in the one side, and this micro-lens array having been formed, and the spacer section 303 which had the same height:h 
as a micro lens 302 out of the scope of a micro-lens array is formed. 

[0050] Drawing 3 shows explanatory drawing of the micro-lens array substrate 300 in plan. The array array of a micro lens is 
formed in "the scope (longitudinal direction;23. 6664mm, lengthwise: 13.4002mm)" with which 32.5mm and lengthwise are 
the Pyrex materials (refractive-index:nd= 1.474) of the rectangle configuration which is 21.8mm, and longitudinal direction 
(longitudinal direction) indicates the micro-lens substrate 300 to be to drawing 3 with a sign 350 as above-mentioned. 
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[005 1] The spacer section 303 formed out of the scope 350 is formed so that two L character configurations may be made and 
a scope 350 may be surrounded, and the width of face is 1mm. Ally ********-** 363,364 (it uses ^ posmon doubhng m the 
case of the junction to a flat-surface substrate) is formed in the fraction in which the spacer section 303 is not formed. 
100521 Size S of the opening between fractions where two L character configurations of the spacer section 303 approach is set 
as 10 - 10 micrometers of numbers. Size:S of this opening is set up in inverse proportion with height* of the spacer section. 
r00531 When the micro-lens array substrate 300 is united with a flat-surface substrate, the fraction mside the spacer section 
302 (the aforementioned internal space) will pass to the exterior by "the hole of area:S and h" in the fraction of the 
above-mentioned opening. Size:S of an opening is set up so that it may become the size in which above-mentioned area:S and 
h make possible the deaeration of the inside fraction in a heat treatment process, and can prevent irruption of a penetrant 
remover at the time of washing. In addition, drawing 2 shows typically the status of the 111-111' cross section in drawing 3 . 
[0054] In drawing 4 , rectangle configuration 204A shown with a dashed line shows openmg of the black matrix 204 ( 
drawing 1 ) used as the "pixel" of a liquid crystal device. 

?00551 Opening204A is alternately arranged, as shown m__ving_4, it is longitudinal direction 

width-of-face: 15.6micrometer and lengthwise width-of-face:15.0micrometer, and a pixel pitch takes the post of longitudinal 
direction, takes the post of 23 .7 micrometers and lengthwise, and is 30.4 micrometers. 

[00561 The field of the oblong 6 square-shape configuration shown by sign 302A in drawing 4 is a field which forms one 
micro lens. Field 302A of each oblong 6 square-shape configuration is distance:33.4micrometer between the summits ot a 
longitudinal direction, and width-of-face:30.4micrometer of the short hand technique. 

10057] Of course the configuration and dimension of the above-mentioned oblong 6 square-shape configuration will turn into 
a dimension different according to it, if the dimension and pitch of a pixel in a liquid crystal device change. 
[0058] As an approximation configuration of the lens side of a micro lens 302, as shown m drawings , elliptical 302B 
inscribed in 6 square-shape configuration of the dashed line in 1 micrometer inside was adopted from each side in field 302A 
of the above-mentioned oblong 6 square-shape configuration. 

100591 The micro lens 302 set the focal distance about the orientation of a minor axis of the above-mentioned elliptical 302B 
to 90 micrometers in air, and set the radius of curvature of a lens side to -42.66 micrometers about -46.97 micrometers and the 
orientation of a minor axis about the orientation of a major axis of the above-mentioned elliptical 302B. 
[00601 The micro-lens array with such a lens side configuration was manufactured by the technique of a publication-number 
194502 r six to ] official report indication, i.e., "the method of manufacturing a detailed convex configuration using the heat 
deformation using the photosensitivity material made from heat plasticity, and digging and moving this configuration to a 
substrate using the dry etching method." ... ... * i 

T0061] It had the above-mentioned dimension, and a photoresist is applied as a thermoplastic photosensitivity material on a 
thickness:0.5mm Pyrex material substrate, and the photoresist which has the configuration of the above-mentioned elliptical 
302B for every oblong 6 square-shape configuration by patterning was made to remain. 

r00621 Thus the array array of the photoresist of the shape of an elliptic cylinder which makes elliptical 302A a cross-section 
configuration is obtained. Heat deformation of this photoresist was carried out, the front face was convex-surface-ized, and 
the height:2.20micrometer request lens configuration was formed. . 
[00631 Furthermore, in order to fill between the photoresists which carried out heat deformation, after havmg divided mto the 
multi-stage story from on the photoresist and applying the thermoplastics with low viscosity, 2.20 rmcrometers etched by the 
selection ratio slightly larger than 1 " by efficient consumer response plasma etching system, and the array array of the micro 
lens of a lens height:2.198micrometer (height:h of drawing 2 ) convex was formed in the Pyrex substrate material-list side. 
[0064] Thus, the focal distance of the formed micro lens was 0.0991mm in the orientation of a minor axis of the 
above-mentioned ellipse 302B at 0.0900mm and the orientation of a major axis. 

[00651 In addition, drawing 2 and the spacer section 303 shown in 3 were formed as follows. In the fraction besides a scope, 
n order to prepare the width-of-face: 1.0mm spacer section (si Z e:S=5micrometer of the width of face of the openmg between 
the contiguity sections of two L character configurations) in parts other than ally ********-** 364, using photo-lithography 
technique, patterning was carried out so that a resist might not remain in the fraction which should serve as the spacer section 
303, and Cr layer was carried out 2000** sputtering from on the. The lift off of the resist layer was carried out after that, and 
patterning was carried out so that Cr layer might remain only in the spacer section. 

m066] In order that the fraction which should serve as the spacer section may remain, without bemg etched by Cr layer, it Cr 
layer is removed after micro-lens array formation like the above, height* of the spacer section 303 is the same 
height:2.198micrometer as the summit of a micro lens. The vacuum evaporationo of the multi-acid-resisting coat tor light 
regions was carried out to this substrate, and it considered as the micro-lens array substrate. 

[00671 the fraction of the outside of the spacer section 303 of the field in which the micro-lens array and the spacer section 
303 of this micro-lens array substrate were formed - a pickpocket - the ultraviolet-rays hardening type by - bond company - 
resin VL-001 are applied, a thickness: 133micrometer Pyrex glass is put as a "flat-surface substrate" from on the, and 
ultraviolet-rays hardening of the above-mentioned resin is carried out -- making - after that and a flat surface ~ the 
transparent electrode and the black matrix were formed in the field of monotonous another side, 
[00681 Since both of micro-lens array substrates and flat-surface substrates are the same Pyrex glasses, a coefficient ot 
thermal expansion is equal and there is no problem of the breakdown by the stress in the case of the heat treatment process in 
the process for manufacturing TFT-LCD. 
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Zm^TtS, °d'^%« ""ed by »» opposte subsMe and TFT sub«e of mis example 1, me liquid 

TIs ties asTa^v abbrevLon as this to optical use luminous-efficacy:28.3% in the case of not using a micro-lens array. 

SSpte n d^wteT stows the conf.gura.ion of ,he Ill-Iir cross section of ^BBl »> «P— <"»™e «» 

EL^l^pS^^ 

E°. 7 .?.f 0 ? 0 5 sq r e It : »SiSon 302A assigned to each micro lens intersex in .he shape of [ of ommwm. 

S3 spacer 306 Much a fla.-surf.ee s»bs<r».e, bom clearance is marnumed, and a spacng ,s formed between *e 

rmwnin^ofa micro lens and a flat-surface substrate front face. 

^ fjSS" spuSng, the liftoff of the resist layer is carried out after that, and Cr layer was made to remain only in the 

KS^eformation of the thermoplastic elliptical sensitive-material layer was ^^^^^^ 
radius-of-curvature:-42.66micrometer of the orientation of a minor axis, radius-of-curvature.-46.97micrometer of the 
orientation of a major axis) of a request of height:2.20micromet e r was formed ^eetfo^atio-l " 5 more 

[0080] 2.20 micrometers etched this by efficient consumer response plasma etchmg syste^ se ect ™'*t om- 
brometers of after that - continuing - perpendicular - etching - a ^^SSS^^^L *£ m « high 5 
height:h=2.20micrometer a "convex lens" and its lens summit ****-- further - height.h - - the spacer section mgn 

ToO^SfS See of this lens was 0.0991mm about 0.0900mm and the orientation of a major axis about the elliptical 

S^^2K to ^ although the cross-section configuration of the internal spacer 306 is a "equilateral 

^mentioned micro'lens array was formed, and it considered as the ^^^"J^ 1h a thickness of 125 

™ Tect -^S^^ h ^ ^ e by - bond compa 7 " ultraviolet ; rays ^£^T 

XoorwrappneTaTcarried out, it unified, the transparent electrode and the black matrix were formed in the field of 



5 of 6 



6/25/02 9:27 PM 



http://wvw4Jpdljpo.gojp/cgi-bin/tran_web_cgLejje 

Srh^ 

Systal See (TFT- LCD) W as formed and ^^^^^^^S use luminous efficacy improved to 
aSgle:0**5 degree, 69.9% or more of op ical ^ 3~^Xacy:28.3% in the case of not using a micro-lens array 

suSnt mechanical strength was obtained as an opposite substrate. 

[° 089 1 _ . , . , flhove according to this invention, the new opposite substrate of the business the new 

[Effect of the invention] As explained above according ; to am , 

liquid crystal device for liquid costal projectors and ft ^ ove . m entioned «« configuration, the 
[0090] Realizing a required mechanical strength, since p se ^ es ^ m icro-lens array forming face to a liquid 

lo untere.ectrode (claims 1-7) of Ais ^^^S^tS^S^ "* * consider ^ as ^ focal 

moreover, it can realize optical high use ^T^^^ and <» of this invention can realize the bright projection picture 
[0091] Moreover, since the liquid crystal devic ^^^^^1 of photogenesis for the light source by being 

Sfe^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim] 



Hi] m the liquid crystal device used for a liquid crystal projector, a liquid crystal layer is ****ed with TFT substrate 
Se miioTens ar^ay substrate which is an opposite substrate arranged at an optical irradiation side and was formed^ m ^one 
side TZ array of the micro lens corresponding to each pixel in a liquid crystal device, Carry out the field in which the 
mtro-lens mly was formed in the flatJurface substrate inside, and unify in piles and it is constituted. The above-men tioned 
micro-lens a£ay is the array array of the same micro lens for condensing. The above-mentioned focal distance with which the 
TS^t^lo^J^ micro-lens array forming face to the field by the side of a liquid crysta layer spreads 
abb^viafion etc. on the focal distance of the above-mentioned micro lens It is a 10 or less tones [ of the prtch of a pixel in the 
ab^mentioned liquid crystal device ] size. To the field of the side which counters one substrate of another side of the 
a^ve-men t oned SoZs array substrate and the flat-surface substrates The opposite substrate for liquid crystal devices to 
tichtlTacer section wh^ 

Tmaintains the spacing of both substrates at the height beyond it is characterized by being formed out of the scope of a 

rc^TlSe opposite substrate for liquid crystal devices characterized by for the spacer section not surrounding ; the 
scope of a micro-lensarray completely in the opposite substrate for the liquid crystal devices of claim 1 publication, but 

E Ts given in two, and is characterized by forming two or more internal spacers in the fraction outside tiie beam-of-hght 

effective field of the micro lens within the scope of a micro-lens array at the same height as the spacer section. 

fcS 4] The opposite substrate for liquid crystal devices to which the spacer section is characterized by being formed in a 

micro-lens array substrate in the opposite substrate the claims 1 or 2 or for liquid crystal devices given ui three. 

Sun 5] The opposite substrate for liquid crystal devices to which the internal spacer section is characterized by being 

forTd in a micro-lens array substrate in the opposite substrate the claims 2 or 3 or for liquid crystal devices giv en in four 

Sm 6] The opposite substrate for liquid crystal devices characterized by arranging a flat-surface plate at a liquid crystal 
layer side in the opposite substrate the claims 1 or 2, 3 or 4, or given in five for liquid crystal devices. 

Claim 7] The opposite substrate for liquid crystal devices characterized by inserting the ^parent medium which ha a 
prSrmined refractive index between a micro-lens array substrate and a flat-surface substrate in the opposite substrate for 
liauid crystal devices the claim 1 , 2 or 3, 4 or 5, or given in six. 

Sun 2 The liquid crystal device for liquid crystal projectors which comes to a liquid crystal layer by the opposite 
substrate and TFT substrate for the liquid crystal devices indicated by the claim 1 or arbitrary one of the 7. 
ClaS , 9] R for displaying a color picture in the liquid crystal device of claim 8 publication, G, the liquid crystal device for 
liquid crystal projectors characterized by being what displays the arbitrary things of B picture image. 



[Translation done.] 



